SACCOGLOSSUS APANTESIS. A NEW SPECIES OF ENTEROPNEUST
FROM SOUTH AUSTRATLITA

By 1. M. Troaras®
[Read 10 Nov. 1953]

SUMMARY
A new specios of Hhwe enteropnenst gemis. Saccoglogsus is desoribed b noned Saeeo-
glossug epantegis, This is the first record of thiz genns in Anstralis and the frst crderopnenst
Lo bie deseribed from Sauth Avsteali.

L INTRODUCTION

Enteropncusts already recorded from the Australian continent include
Balanoglossus australiensis (Hill) found wear Sydney (Hill, 1894). Prychodera
flava LEscholtz (= Pt. pelsarti), from the Abrolhos Islands (Dakin, 1916). and
P. flava and B. carnosus (Willey) from the Great Barrier Reel ('I'rewavas. 1931).
Trewavas also deseribed @ number of tornaria larvac from the same region
which bhave not yvet bheen associated with specific adults. The present aunthor
has identified a single specitnen sent to him from the Great Barvier Reef as
Glassobalunus hedleyi (Hill) first described from Funafuti (Hill, 1897). In
1809 Beuham described Saccoglossus otagoensis ( Beaham) from Otago Harbour,
New Zealand,

The tarm to be deseribed herein is found on the shores of Encounter Bay,
South Australia (lat, 35 35’ South, long. 138" 36" East) about filty miles dne
south of Adelaide. The foreshore in this region consists of an extensive platform
of a sandy Permian flovioglacial shratum. The platform extends aboub one
hundred yards offshore, sloping gradually seawards and dropping abruptly into
deeper water at its outer edge, It is largely overlaid by a deposit of coarse
sand. shell grit and some mnd. which supports a thick growth of Posidonia,
Cymodocea and Zostera. The first two of these plants cover most of the plat-
form, whilst the Jatter is found in shallow water near its shorewards edge. Here
the rock surface is pitted and dented to form basin-shaped depressions where
the soil may lie to a depth of six to twelve inches, though in much of the arca
investigated the soil is no more than half this depth, This part of the couast is
protected in part, to the west by Rosetta Head (“The Bloff™) and offshore, to
the sonth, by Wright Tsland. about half a mile away. Both these are granitic
outerops. The region is thus normally one of more or less quiet water.

The animals are found in the upper two or three inches of soil which is
lightly bonded by Zostere roots.  They have not as yet heen found aother than
in association with this plant.  Other animals found in the same habitat include
Maldanid and other polychaete worins, sonie birrowing emstacea ( Callianasa
ceramica and Crangon novozelandiae ), several burrowing lamellibranchs and
oceasional sipunculids and uemertines. The enteropnensts are extremely localised
in their distribution,  Although u cousiderable arca of the fureshore has heen
examined by digeing and sieving, they have been found only in three small
regions, each not more than two square yards in extent and all about the same
distance from high water mark. The regions are exposed at very low spring
tides. The restricted distribution of the animals might be accounted for by
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the pitted nature o the underlying rock which might tend te limit their lateral
movements In these regions, however, severnl specimens ean be borped op
ia single spadeful of soil, The animals are trequently so tangled in with the
Zostere ront-systems that it is almost impossible to ohtain complete spesimens,
The abdominal region in particular is very fragile and breaks off readily.  Bram-
Bell sl CGole (19392 ) have recorded that it is impossible to obtain intact speey
mens of Saccuglossus cembrensiy because ot its tragility,

A single specimen s been found e oa similar habitat at Salt Cecck neay
Edithborg on the castern coust ol Yorke Peninsula. Thaugh this exumple wis
not scetioned, it bore all the osternal characteristics of the Encouuter  Bay
specimiens,  Sult Creek is, inoa direct Tine. aboul sixty miles north-west of Fu-
connter Bay so it is likely that further investigation ol suitable localitics may
show the anial to have a wide distribution along the South Australian coastline,

Whett the water is very still, easts can be seen on the sand surface which
are sithilar to those produced by S, cambrensis (Brambell and Cole, 1939 ).
They wiv in the torm of fine coils of sandy material honded together by mucus.
They wre about a centimetre in diameter and one to one and a half tums i
length pnd very fragile, No tubes bave been nbseyved though, il present and
Fragile. ws are the castings, they would be no doubt shattered among the Zostera
ronts in the process of digging and sieving,

The I’nhnwing features place the animals in the fumily Harrimaniicdac
Speneel: (a) lack of hepatic diverticula, (h) lack of synapticolae, (e) lack of
lateral septa, and (d) lack of cirealar museles in the trank region.  'They agree
with the diagnosis of the gemns Saccoglossus Schimkewitseh (= Dolichoglossies
Spengel) in the following points: (a) proboseis very long. (b) collar about as
Tong as broud, S() lateral genital ridges present but no dorsal gonnds, (d)
aanatds overlap the genital region to some extent, aud (¢) gill pores small but
distinet,  The specimens difter in several powts from the pnT)l[shcd duseriphions
al the teurtoen other species of the gemus, so it is proposed to ereet w new
species, Saccoglossus apantesis, to include them,  The specific name s derived
rom the Greck word meaning a meeting or an cucounter, as it was near the
place where the animals were first found that there oceurred the historie en-
contnter between Matthew Flinders in the “Investigator” and Nicolas Buudin in
the "Geographe™ in April, 1802,

Several detailed accounts of the anatomy of different species ot the gevns
arc available apart from the compendinm ol van der Horst (1927-539)0 for
oxample, S. otagocnsis by Benham (1899); S. inkecensis by Kapelus (1938);
S, cwmbrensis by Brambell and Cole (193%), and S, horsti by Braombell and
Coodleart (1241), Tn the description of the present species then. anly those
leabures which are characteristic of S, apantesis will Tae dealt witl,  Features
which it shares with several other members of the genus will, in the main.
b onniteedd.

I FXTERNAIL, FEATURES

S, apantests s a moderately sized species,  An adult in the living condition
has w length of 70 to 85 e This is made up as [allows: proboscis 20 to 2%
min; eollar 3-0 to 3-5 mm.: branchial region 10 ta 12 ming genital region 15
to 20 win. (Mhe fwo dalter regions overlap to a considerable extent); abclominal
region 23 ta 30 mm.  ‘The genital region in nture specimens is always coiled
5o that the measurements given lor thas regione can be no more than an estimate,

Youmg specimens are colonred a uniforn light orange,  Adults have a pro-
boseis ot light orange, darkening somewhat at the base and stalk.  The collar
is orange-red with, in larger specimens, o white ring near the posterior miargin,
The branehial region s paler than the collar though darker than the proboseis.
In females the genital ridges are light orange. bat i males they are browny red.
This fateral and venteal body walls in the genital region are similar in colowr
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lo the branchial region. The abdominal region ic pale vellow-greyv aod lnins-
Incent &0 that its enclosed sand grains and grit show reacdily through., No spot-
ting or llecking with colour such as has been deseribed in some other memhiers
of the genus is present.

The proboseis. in the extended condition, tapers from its base to its tip, the
tip heing abont half the diameter of the base.  In contracted specimens it is
evlindrical.  There 45 only a very slight indication of a dorsal groove o the
posterior quarter or so of its length and this is better seen in preserved and
covtedeled mateetal than it s in living specimens, There is no sign of o vintral
proboscis groovie Qcecasionally the prabescis way show one ar more deep, cir-
enlioe constrictions at vaeying positions along its leagth, These are caused by
strong local eontractions of the circular museles. It a specimen is roughly
treatin] while the proboseis is in this condition. the organ may hreak al thewe
points,  Autotomy of this kind must ocour in natural conditions as very occa-
sional specimens have heen found  with short probosces showing  signg of
terminal regeneration,

At the base of the proboscis is the pre-oval ciliary organ whose strueture
and significance have been described for S, combrensis and some other forms
by Brambell and Cole (1939h).  As in the Welsh species, it tukes the torm of
a horse-shoc-shaped groove, slightly dilated at its free dorsa-lateral ends and
parbially surcounding the hase aof the proboscis where it tapers to form the stalk,
The organ is net distinetively coloured as it is in 8. cambrensis and therein
resembles mare the condition au S, horsti (Brambell and Coodheart, 1941).

The neck which unites the proboscis to the eollar is. as s the case in other
members of the genus, very slender. Tt beavs on its lebt side the single pro-
baseis pore which enable the end sac (Fig, 1), and thus the left dorsal coclomic
svch of the proboseis, to commmcate with the extenior, The collir s slightly
miger dorsally than it is ventrally and is somewhat fared uanterviorly.  The
posterior border s slightly Aared also and at the base of this [lare there is a
conspicnous circular groove coveesponding i position to the white ving men-
ticmed carlier, This groove and white ring are hest seen in matore specimens,
The posterior fHare overlaps the first twe or three gill pores.

The branchiul region possesses thirty ta fortv-five pairs of gill pores o ats
dorsal surface. The number apparently increases with increasing size of the
animals,  The anterior ones are small and almogt circular. They merease i size
to about the sixth pair of the series and become elliptical laterally. The final
seven o cight become eapidly smaller and mwore cirenlar s torme dhe nltinate
oncs frequently being difficult to discern externally.  The latter part of the
branchial region is overlapped by the genital region, the first zenital ponch
appearing ugnally at about the level of the twentieth pair of gill pores. 1t is
naticeable that in less mitvre specimens, that is, those with o smaller number
of gill pores and less well-developed gonads, the proportion of gill elefts in
front of the first genital pouch is higher than it is in more mature specimens,
This may be due to the combined effect of an increase in the number of bran-
chinl pores posteriorly and an anterior penctration of the gonads with increasing
maturity. ln matore speeimens, the gonads form conspicuous dorsn lateral genital
ridges which, m their vegion of maximal development, that is, in the posterior
branchial and ovesophageal regions, comprise about two-thirds of the animal’s
total buody width (Fig. 8), The ridges begin to decrease grudnally in size in
the posterior ovsophageal region and disappear in the anterior ahdominal reginn.
The jucrense in bulk ot the genital ridges with growth of the animals to matnrity
leads to & considerable coiling in this part, DBetween the gill elefts, and farther
back between the genital villges, a :‘lig}]l medio-dorsal elevation of the epidermis
overlies the dorsal nerve cord (Fig, 4). This ridge is less evident in the ab-
daminal region,
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Fig. | —Longitudinol sagittal section of the base of the proboseis, ha,, Blood stias: e collar
coclung cep., vollar cpideris: es, end sacs glen, glomeralus; e, iwner cirewlar mascle layer
ol proboscis; Imp., longituding] museles of proboseis: m., month: nl, nerve layer: oo,
ouler cirenlyr muscle layer of prohoseis: ., pericardiving pe,, proboscis coelom: peo., pres
oral ciliory organ; pep., proboscis epithelinm: ps., proboscis skeleton; st stomochord; vds.
ventral civerticulum ol stomocherd.

g, 2001 o L, Seriund sectivos of stomochord und proboseis skeleton ot about (205 mm,

er.. emra ol proboscis skeleton: s, limen of stomochard; vls, hmen ol venoteal
diverticuln of stomechord; other guide letters as in previous figure.
g 3.=Transverse section of proboscis. b, dorsal hlondvessal of proboseis; Th., lateral

Blood vessel; other ouide letters as in previous feures,
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Alont two millimetres hehind the last pair of will peres the paired jutestinal
pores ean be seen on the dorsal surface. They form two rows (Figs. 7 and 8),
ane on cidceli side of the mid-dorsal line whicli diverge at an angle of thirty-five
to lorty degrees from the mid-line.  Six to eight apertures appear on each side.
In 8. kowalceskyi (van der Houst, 1927-39) it iy reported that the posterior of
the four o six pairs of pores present are Further from the mid-line t]‘mn are Lhe
unterior ones, ) hrough the Kiudness of Prof, B, W. Rogers Brambell, the author
has been able to examine some specimens of S. cambrensis, 1y these, the five
to seven pairs of patent pores form lines parallel to the mid dorsal line. A
similar condition obtains in S, inhacensis (Kapelus, 1936). No deseriptions uof
the external appearunce of the intestinal pores seem to be available 1o nthe
members of the menus.

Vientrally, dn the trunk region. the main longitudingl muserdature of the
hedy s readily identifiuble by its fine teansverse striations.  Tn the anterior bran-
chial region, this musculuture, though thicker iu the ventral region, extends (-
wards in the lateral body walls nearly to the level of the gill pores (Fig 4)
Farther back. it hecomes more coneentrated ventrally so that at the postesior
end of the branchial region and in the oesophageal region (Fig. §) it forms twe
conspiciions ventro-lateral ridges which taper away towards the end of the
genital region but are stll visible in the abdominal region (Fig. 5). The venlral
nerve cord can be seen medially between e Tateral nmsele masses thranahant
the length ol the trunk.

The width of the intestinal region of o freshly eaught speciimen is, noar
its unteriar ood, little more than half that of the wenital region even thrugh
it way be distended by its content of sand and shell-grit. 1t tapers gradually
to abeut ball this width near its posterior extremity,  The veoteal Tongitaelifal
musclu idges. thongh diminishing i size, are visible thronghout its lengtl,

The epidennis of the trunk region is mainly glandular and can be divided
into theee different types, That in the vicinity of the aill pores is smootls e
similar ta that describieildl for S cambrensis and S, horsti. . That coverilie the
ventral and (in the anterior branchial region) luteral longitudinal muscle Dis
hs fine trangverse elevations which have alrcady been noted above: while that
on the romainder of the dorsul surface, on the denital vidges and on the Tateral
hadly walls, is ruised into small, transversely arranged elliptival eminences { Figs.

aanid 7).
HL INTERNAL ANATOMY

The epidermis of the proboscis s between 0-1 wad 022 mm. thick { Figs.
Land ). The nerve layer whicl livs immedintely under it shows a slight dorsal
thickening which, however, is muich Tess well developed than iy the correspond-
ing structure in 8. cambrensts and S, horstt. This may e associated with (-
slighter developmcnt of the dorsal groove of the probaseis in §. apuntesis. Ty
dovsal (subneural). the two lateral and the ventral blood vessels lie betw een
the nerve layer aud the outer liyer of cicenlar muscles.  The latter is abont
equal du thickness to the nerve layer and must he o pable of very foreelul way
tractions as is indicated by its ability to autotomise partions of e proboscis.
The main balk of the probosciy lissues is made np of longitudinal ransele fibres
which are arranged in eoncentric rings, euch ving  beiug separated  (rom ity
neighbours by a layer of loose connective tissie, At least nine or ten of these
rings are apparont in all specimens examined (Fig, 3) and occasionally there gre
indications of an cleventh incomplete ring represented by a nombor of seat-
tered longitudinal fbres which le dose to the inner layer of civenlar muscle filre
which liuc the probioscie coelom,  Seven to ten such conecntric rings have
heen duscribed in 8. mereskowskii and nine or wove in 8, horst, T eowieds thi
posterior eud of the praboseis, the inner vings became indistnel anel disappear
so that at the level of the anterior extremity of the proboseis comples. only ve
or six of them are readily apparent.  The proboscis coelom exteids nearly to
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the anterior extremity of the organ. 1he glomernlus (g 1) surrenndy e
anterior extremity of the stomoachord but Fartber back it s fanid only ventrally
andd Taterally to the stomnochord.

The stomochord is fairly straight and bluntly rounded anteviorly,  In much
contracted speeimens, however, it may be considerably buckled dorso-veatrally.
It has a well-developed yentral diverticnlum (Fig, 1) which is supported by the
biful tip of the praboseis skeleton (Fig. 2 (1), The short, blunt prongs coalesce
dersally so that a ventral groove is farmed o the skeleton (Fig. 2 (2) and (3))
i which lies the haekwardly divected tip ot the vontral divertionlum, The bady
of the sheleton narrows to become quite slender in ity mid-region but midl
dorsally in ity anterior part it bears w distinet vidge which penetrates the hody
af the stomochiord  (which lies immediately above it) in its snid-ventral line
(Vig. 2 (3), (4) and (3)), Tn the hinder part of the hody of the skeleton,
lateral wings are slightly developed (1g. 2 (11) and (12) ). but these disappeoar
elore the skeleton hifarcates to form the crura (Fig. 2 (14)), The crora pass
npwards, one oo each side of the junction of the: stomochord with the lining of
the buceal cavity and then areh outwards, backwards and downwards in the
wall of the buceal cavity, They extend about halfway along the leagth of the
collur and embrace slightly more than half of the cirenmference of the [snecal
cavity.  The proboseis skeleton has no hard, central coneretions such as ocenr
i some speeimens of 8. cambrensis, nor have such coneretions been noted in
the branchinl skeleton,

Spengel (1893) rvecognised five transverse zones in the collar epidermis ol
rnteropneusts, cach zone being characterised by cerfan el structures and
staining propensitics.  In 8. apantesis all live zones are clearly distingnishable
(Fig, ). The lirst, the anteriormost, is a faily Tow epithelivm ol ciliated cefls
which stain lightly with Ellich’s haematoxylin, This zone covers the anterior
Hange of the eollar. The second zone, which is nearly ay broad as the other
four put together. comtaing much materiel which stains heavily with haema-
toavline  Anterinely, where it abuts on the first zone, its cells arc low but they
increase 0 height in the middle region o sherten again towards the hinder
margin, Near its antevior muargin there is a cireular furrow whose depth varies
considerably in relation 1o the degree of Tongitndinal contraction of the collar.
The third zone consists of nurrow, elongate cells in which muterial which stains
heavily is concentrated towards their bases,  This material does not stuin quite
as beavily as does that of the second zone.  The fourth zone iy the narrowest
apiel forms the white line ou the collar referred to previously. It bears a deep
furrmw and its cells contain relatively Few decply-staining particles towards
their hases.  The fifth zoue, like the first, is ciliated but Torms a much higher
epithclium. Tt forms the posterior lange of the collar which overhangs the
beginning of the branchial region.

The general arrangement of these zones is similar 1o that in S, coruhaicnus
(van der Horst, 1927-34) and S, kowalevskil (Agassiz) T both these species
the five zones ave distinguishable. In S, cambrernsis, the third and fourth zones
are nnt readily distinguishable while in 8. horsti they ure jneishinguishable. In
S inhaeensis ( Kapelus, 1936) none of the five vzones iy elearly demareided.

The number of pairs of gill pores varies between thirty wnd barty-Bve. This
aumber iy less than s Tound in most other memhors of the genus. 8. gurneyi
approaches iF most clesely with forty to sixty pairs.  The number of pairs of
eill pores in the remaining species are given in the list of distingshing lea-
tures uf the dillerent species al the end of this article. The detailed histulegy of
the branchial region shows no special distinguishing features.  In ransverse
section the branchial purtion of the pharynx is seen to be about equal in extent
tor the non-branchial (food-groove) portion (Fig, 4%.

The fist genital pouch appears in about the mid-branchial region. Matire
onevtes (measured on fixed material) are about 310 4 long and about 285,
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Fig. 4.—Transverse section in branchial region. db., dorsal bloodvessel: chn., dorsal longi-
tudinal rmuscle of trunk: dnc., dorsal nerve cord; er., epibranchial ridge; gp., gill pouch;
gpr,, gill pore; Im., longitudinal mmscles of trunk; nbp., nen-branchial portion of pharynx;
sb., skeleton of gill septum; th,, skeloton of gill tungue; vne., veutral nerve cord.
Fig. 5.~Transverse section of abdominal region. gl.. glandular eminence; vh., ventral blood-
vessel; vr,, ventral ridge in gut epithelium; other guide letters as in previvus figures.

Fig. 6—Sagittal section of collar epidermis‘d 1 (anterior) to 5 (posterior), zones of collur
epidermis.

Fig, 7—Dorsal surface of oesophageal region showing arrangement of intestinal pores. gr,,

genital ridye; ip., intestinal pore; other guide letlers as in previous figures,
Fig, 8 —Transverse section of second region of oesophagus. oe., limen of vesophayus; oo,
oucyte; other guirde letters as in previons figures.



broad. They are thus intermediate in size between those of S cambrensis (400
by 300 ) and 8. kowalevskit (375 1) on the one hand and 8. horsti {250 5 by
170 1) and 8. otageensis (250 4) an the other.  Some six to ten mabire ooceyecs
apper (e oue transverse section as well ay 4 larger number of fmunature pues.
The latter are nsually Tocated medially and dorsally in the ovary, that is i the
region oF the genital pore, while the mature oocytes oceupy a waore centval or
vinteal position [ Fig. 8)

‘The oesophagus has the usual three regions, The first of these has an epithe
lium of moderate thickness which is verv much folded and is  histologically
similar to that of the ventral, non-branchial. part of the pharynx. The sccond
yegion has a thicker epithelium ( Fig. 8) and it is into dorso-lateral grooves in this
recion that the intestinal pores open, There are six to cight pairs of these, there
heing no rudimentary pores such as appear in S, cambrensis. The third region
of the oesophiagus has a lawer epithelinm than the first region and this mwerges
impereeptibly into the hepatie region, which, as in other members of the gens.
is indistinguishable externally, The got in the abdominal region (Fig 5) has
2 broad limen and thin walls, Ventro-laterally. the walls are thickened to torm
two marked parallel ridges, separated by a deep mid-ventral furrow.  The
ventral museilature in this part of the body is much redoced and there are
only very slight traces of the fine bands of dorsal longitndinal muscles which
are apparent thronghout the branchial and oesophageal regions.

IV. SPECTFIC CHHARACTERS AND COMPARISON \WITH
OTHER SPECIES
The specitic characters of Saccoglossus apantesis are listed holow:

(a) There are between thirty and Torty-five pairs of gill clebts,

(1) The govads start in the mid-branchial region and torm marcked darso fberid
viclges.

(¢) The voeytes are nearly spherical, measuring about 310 p by 285 4,

() The ventral, longitudival muscles ot the truuk Torm distinet veatro futerl
vidges in the posterior branchial and oesophageal regious,

(0) Theve are siv ta cight pairs ol intestinal pores.

() The epidermis of the collar has five distinet zones. the sevond of these being
almost equal in extent ta the remaining four added together.

() The dorsal proboseis groove is bat slightly developed in the posterior quarter
at the proboscis.

(It 1 he longitadinal muasculature ot the praboscis is arranged e at least pine
or e complete concentrie rings.

(1) The stomochord has a ventral diverticulum which is divected shightly Dach-
swurds el is pmtially grasped by the bluntly bifid tip of the proboscis
sholeton.

(1) The crura ol the proboscis skeleton exterdd abont halfway aloug the length
af the callar and embrace slightly more than half the cicenmlercnce of the
Biwen! cavity,

S apantesis is the Gfteenth member of the genns (o he deseribed. TE can
ben  distinguished from the other species on the Tollowing corhinations of
churaeters:

S swlentny (Spengel), Voe. Jupan. Deep dorsal sulens it the proboscis wiving
it 0 ocrescentic cross seetion, Len o cleven pairs of gills,

§, otagocnsis (Benhar ), Loe. New Zealand. Decp dorsal groove on the pro-
losetis: ten to fifteen pairs of gill pores: longitudimal muscles of the pro-
boscis in tliree or fonr concentric rings; gonads extend anteriorly 1o the-
level of the fonrth @ll pore; one pair of intestinal pores,

S, pygmaens (Hinvichs and Jacobi).  Loe Heligotaud. Nine to twelity-two
pairs of gill pores; longitudinal museles of prohoseis not in concentrie Tings;
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gonads begin at posterior extremity of the hranchial wgion: one paic of
intestinal pores; very stall form. about three centimetres long,

S, gurneyt (Robinson).  Loc. Suez. Collar nearly twice as Liroad as loug; longi-
tndinal muscles of proboscis not in concentric rings: forty to sisty pairs of
gill pores; median proboscic pore; gomads begin immediately behiml the
collar; intestinal pores abscut (?),

S. carabaicus (van der Torst). Loe. West fndics.  Longitindinal mseles of
the prohoscis mot in concentric rings; moedian praboscis pore: more tha
fitty puirs ol gill pores: govads begin botween the fourth and fifth gill pores.

5. bowrnei (Menon ). Loe, Madras.  Longitudinal muscles of the proboscis nul
in concentric rings; crura of proboscis skeleton extend to the Tinder el
of the collar; ventral musculature of the trink region uat especially thick:
gonads begin immediately hohingd the collar.

S. pusillus (Ritter). Loe. California,  Crurva of the proboscis skeloton osbend
1o the binder end of the colla and embrace three-quarters of 1he eiveugn-
ference of the huceal cavity: about sixty pairs of will pores: one pair of
intestinal pores.

- mereschkowskii (Nic. Wagner). Loc. North-Iastern Russia,  Fifty pais ol
gill pores; endplate of the proboscis skeleton bears o Jong dorso-medign
sping; collar epidernis very thick (03 tn. ).

- inhacensis (Kapelus). Toc. South-East Afrvica.  Eighty-two or more pairs
of gill pores; longitudinal museles of the prohoscis not in coucentric 1ings;
gonads begin at the level of the fourth gill pores; four pairs of intestinal
pores. the fst of which has [onr internal openings.

howalevskyi (A, Agassiz).  Loce. Atlantic coast of the US.A. A huudred puirs

of gill pores; genital folds begin one millimetre behind the collar; ouly fonr
or five rings clearly visible in the longitudinal musele of the proboscis; Fon
to six pairs of mtestinal pores.

ruber (Tattersall ). Loe. Woestern Ireland.  Langitudinal muscles of the pro-

boscis wot in concentrie vings; o zenital or wnsenlar vidges on the trank.
fifty-six to sixty-tour pairs of gill pares.

strpentinus (Assheton ), Toe. Scotland.  Very long proboscis and body

trunk circular in cross section, without genital or mnscular ridges, sivts
pairs of gill pores: longitudinal muscle of probascis not in concentric rings.

- cambrensis (Brambell and Cole),  Loe, North Wales.  Trunk circular in
cross section without genttal or muscular ridges; sisty to ninely paivs of il
sores; four to six ill-defined concentrie rings in the perileral part of the
ongitudinal muscnlature of the proboseis; eight to twelve pairs of intestinal
pores, the first three to five pairs being rudimentary.  Lutestinal pores -
ranged paralle]l to the nid-dorsal line.

S, horsti { Brambell aud Goodheart).  Loc. Southern Enclawd,  Dorsal s
veutral grooves present on the proboscis thronghout its lengths canads
begin within one millitnetre of the collar; one hundred to ane hundyed amd
forty puirs of gill pores: fonr to cight pairs of intestinal pores,
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